Mice challenged intravenously with Listeria monocytogenes at 7 or 21 days after Trichinella spiralis infection demonstrated a higher mean lethal dose and longer survival time than normal mice. This effect of helminthic infection was abrogated after 49 days.
The ability of Trichinella spiralis infection to increase the susceptibility of rodents to superimposed virus diseases has been previously described (2, 5 ; A. S. Lubiniecki, R. H. Cypess, and J. P. Lucas, Amer. J. Trop. Med. Hyg., in press). In contrast, T. spiralis induced resistance in mice to intraperitoneal challenge with Listeria monocytogenes (R H. Cypess, R. Zapata, and D. Gitlin, Exp. Parasitol., in press). This investigation reports that T. spiralis also conferred resistance and prolonged survival to intravenous L. monocytogenes challenge and that the liver of T. spiralis-infected mice contained fewer viable bacteria than that of control mice.
The strain of L. monocytogenes used was a human isolate obtained from W. S. Lee of Presbyterian-University Hospital, University of Pittsburgh, Pittsburgh, Pa. It was stored at -70 C in Trypticase soy broth (BBL) stabilized with 10% glycerine. For all infections, subcultures from this stock were inoculated onto Trypticase soy agar (BBL) slants and incubated at 37 C for 43 h. The concentration of bacteria for infections was adjusted turbidimetrically and checked by plating each dilution on Trypticase soy agar. The strain of T. spiralis, the method of isolating larvae, and the method of oral infection of mice with 200 larvae were those described by Larsh and Kent (7) . Randomly bred, 8 -to 10-week-old female HaM/ICR mice (Charles River Breeding Laboratories, Wilmington, Mass.) were used throughout the experiments. After inoculations with L. monocytogenes, the animals were housed in Horsfal-type isolators until the termination of the experiments 21 days later.
At 7, 21, or 49 days after infection, both T. spiralis-infected and control mice were injected intravenously with L. monocytogenes at five dosages ranging approximately from 103 to 105 bacteria/0.2 ml (six mice per dose per group). Animals were observed twice a day for illness and mortality. The mean lethal dose (LD,0) for each group was calculated by probit analysis (6) . For calculation of the survival time index (STI) (reciprocal of harmonic mean survival time), the survivors are considered to have lived 42 days (4).
Mice infected with T. spiralis were less susceptible to L. monocytogenes challenge 7 or 21 days later than were control mice ( Table 1 ). The LD,0 of helminth-infected animals was approximately eightfold higher than that of control mice. However, by day 49, susceptibility measured as LD50 was essentially identical in both groups.
Decreased susceptibility to bacterial challenge at 7 and 21 days after T. spiralis infection was also apparent by survival time analysis (Fig. la) . Regression analysis of the data showed that the STI of both T. spiralis-infected and control mice was linearly related to log1o dose (r = 0.98 and 0.95, respectively) and that the two lines obtained are parallel and noncoincident. T. spiralis-infected mice live longer after bacterial challenge than their normal counterparts. This reduced susceptibility was independent of the challenge dose used. By day 49, T. spiralis-induced protection, as measured by STI, was no longer apparent (Fig. lb) times tested, spleens of T. spiralis-infected mice contained numbers of viable bacteria essentially identical to those among control mice. However, the number of viable bacteria isolated from livers of T. spiralis-infected mice was always less than that of control mice. This difference in liver bacterial count was highly significant by day 4 (Student's t-test, P < 0.001). T. spiralis-infected mice demonstrated reduced humoral responses to Japanese B encephalitis virus and sheep erythrocytes (2, 3; A. S. Lubiniecki, R. H. Cypess, and J. P. Lucas, Amer. J. Trop. Med. Hyg., in press) and reduced footpad response to tuberculin at comparable times after helminthic infection (unpublished data). In addition, fixed reticuloendothelial phagocytic activity in parasitized mice did not correlate with increased resistance to Listeria, because increased rates of colloidal carbon clearances were not detected until 14 days after helminthic infection (2; R. H. Cypess, R. Zapata, and D. Gitlin, Exp. Parasitol., in press). Others also have described the lack of correlation between carbon clearance rates and resistance to intracellular organisms (8, 10) . The protection reported here is probably due to activation of macrophages by T. spiralis infection. However, in view of the failure to detect serological cross-reactions between T. spiralis and L. monocytogenes (R. H. Cypess, R. Zapata, and D. Gitlin, Exp. Parasitol., in press), and the apparent immunodepression accompanying T. spiralis infection, it is unknown whether the activation of macrophages is of specific of nonspecific origin. Immunodepression and a similar type of protection against Listeria due to activated macrophages have been reported to occur after induction of a graft-versus-host reaction (1 
